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In regard to direct spreading CDMA communication system, • the present invention 
relates to a channel estimation method by using pilot symbols for. enhancing . 
performances of coherent RAKE receivers employing ;a direct spreading CDMA method, 
or more particularly to a channel estimating method, which estimates .channels, for 
demodulation of received data, with the transmission via a downlink channel 6f a pilot 
and data combined by means of time division multiplexing (TDM), by using respective ■ 
pilot infoi-mation of a broadcasting common channel, (BBCH), and a dedicated physical 
channel (DPCH), which are synchronized to each 6ther at said downlink channel. • 
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^il- COMA Al^irgOil SiCHAI, nt^ COMA ^t-^^ Olgol^ ^^ICHgdM MOIH 

Qe5KTDM)(}ll 2J^|1 DIIOIEI^F ^t.^E|Oi lHy# Itfl ^i^§Dil CI>BK 4^171 xHy ^WM 

A-l AiS &^7aiC)|xBy(BCCH) a A^gA^^!gxHy(DPCH)2J 2v K^gsi gSM Oigu^Ol 



^^^^ p. , 

£^ 2 ^ §eH2i ^s^^ei ^^^^ uayi ss. , 

£ 3 S eeHSJ ^&^ei irFg5!xfl^# g-^w UEKi! £9. 

£ 4 ^ gEHSJ ga^Sioi EF^-et^^oj Qg-^ L^£^y| ^ 

£ 5 s geH :'i#aii cag itf^'si^mi oigt.^ aioiB 4^>M:?iei UE^y! : . , : 

E 7 S £^t|-(ETSI) ^?^01l C&g 5F*piH^2J ^eflS ^Z&M UEI-y! EES. 

E 9 ^ S ^^S2J xHy ^^aOil njg HIMOiiy^ ^£!S UEftf ES. 

100 : DPCH %m 200 : BCCH %m 

210 : BCCH %mM 5E^ 240 : XI3^(Buffer) 

300 : PN SE ^"^^ 400 : 

500 : DPCH Xm^\ 5E^ 

a m-g^ ghAj. CDMA WAi AI^^OII ^^^i- ^^S, ^§1 3!g ffi-Ah CDMA "^^m Q\mt\^ SulCH^j 

IS-95 ^^Qil 0|3 7:WCH #d I MT-20000il Ai E COMA (DS-COMA)M Al-g^" 
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01 CDMA Al^iglOilAi^ ^fl^'ei (Rayleigh) UJmU\ EhOI^(Nakaganii-Rice) ^itg 

iy-E^ ai^ aCW ^;?S lOiacSmall^cale Fading)ej Ql-gS^ 1019 (Mult i-path fading)Oii sllh 
L\\xmy\ ?|tH EilOIB 4^Ai:?|(RAKE Receiver):?!- OlgtiH 2iQ, 

^Et^ SSOlU gsoiiAi Tiflohg U|s:7|a»-Aig :?|Sog lMT-2000 A|>::S01|A|S ^^m'S S ^htfxH 
yOilAi S^IOlg^E ^^^(Coherent)S IH^-IIMII Sil?! ttflSOfl, EilOIH 4^^:71 Oil Al S110l9xHa^ 

?|&'-(phase)2h (amplitude) m^M tm ^g(channel estimat ion)0| g4=^0|QI-. 

suioigj^ CDMA :^iiym ^^o[y\ ^i^ai^, ym^^y oig^a-oii oia °f^§! mg^i^Mse 
3 a. 01 El-grilse ^^dtj-oii E[^E^ xeysj 2^ si ^i^*- §sg ^mn y ^ 2! 
^Hs, 01 M oiemoi ami El 4=idoi :?h3oCT sq. 

£ IM g-^mS, EAIS aO|3 4^6171^ B^' STld finger)g UEI-yj 210|i:i-. 

01 aiOIH ^d:?!^ S:>i(f inger)ge glS ^le^OI gtl^fe 30i 2i^Dt> Oi:7lAI iHy ^§ 

3 ^ x|7jo|| jH^ ^§^(Channel Estimator)(6)0il 2\n ^Ij^HS ^^tSSD. 

2!75i £ 22J i&^a^ge ^gSh^ S-^S AIS^- QSaKTDM : Time Division Multiplexing) ^EHS 
Eym^m ^'^m^ a^^Oia, S 321 ^'^m^ ^^^S SE^^*- a^tKCOM : code 

Division Multiplexing) ^EHS Kl-gailf EilOIEIM 5ti^^0t 6•■So^^ ^^^i^OIQ. 

SeOilAI me^aH S!^ blS^l^l :;;^oi og g^isXi SStKETSI) ;;^(HIA|^ §h*fXHy (Downlink 
ChanneDOl Eh^S^g EjOi 

01 KFg^^MS ^X-il OdIEOIDI, ^iJEHMlAi^ 01 GHIMg DHil§F:?l [fflSOO ^lil ^1^ .^01 

a5(QPSK)DllAIS d2§ S (M)(=^^'^'"''^) ^MOil oBS^fTH SQ. . 

:i3|gM(scraitbling) 2Ea PN 3EM c(k), iH^SJ :?^m ?lofl Ai-gEI^ ^iiil ^ESJ xH^sf 
3E(channelizfttion code)M w(k). OIOIEIM d(k)£F *^Qa, 01 2!^ d2 s(k)^ QMlt^Q.. . 

s(k) = c(k)- w(k)- d(k) 

0171 A1, k^ S El-Sm UEI-LH^ oi^^(index)OIDl> CflOIEI d(k)^ E 4 Oil EAIS um ^Oj: uFg^l^y- 
QilOIEI «MOI Aj^^- Q^tKTDM) ^EHS ^TSEIOi SiO-. 

E 4 ^ gSHSJ ^ui-^o] Kl-^5i^^2j Cj^sF i?ZEf UEI-yj ESOIQK 

E 4M mu2j a^(^^''- )S itf^^ s^ei oioiei s^si Ki s tioi siQ.: . 

[C^E^A^, OIOI. AI a (Time-varying) QggSXfly h(j :k)^ CF^EI 4^ IS ^Oj LtE^ 

4^ 2iQ. ^ lOiiAi g§H:?^^§.^ s^Ej 4^oii:k r 

S.tt. a aail ^ S aSH STidst Finger)01IA1EJ ^/JAjs:^ QsEJ 6| 221-^01 L^E^^ 4^ 2i 
Q. 

017IA1, ^'''•'^^^ kSaa SSOilAIEI ^M^^EI #t.''0|D|, 01 □^3aM(descrambling)oHl XHa 
51- 5E(channelization code)M S^H ^3 ^ 3^^ SS^" 4^ 2i>il ^Cl-. 

r ' in )^ct(K) ' h t (« ) ' 3 : ' 
a ^OilAJ ^ 4i Si^OI □^3gM(descrambling)g TlxlH U3 *1 EFS 2!^!^ k^ Ejei^i 

in-^^^^ ^^^OiIA^ d(n)-(l>l)OIHS, Ef^a ^71 ^ ^Zi-OIIAIE] ay ^gS^S Qi^oj 

4^t»->i| 4^^ ^01 UEI-^J ^ 2!Q. 



Oi:?lA1, mS #s EhS eiei^iOia. Ol m •'^'('••»'0« ^gHH gsoj ngj^H ^igg UEFLHD!, 



10-2 



^2000-0046184 



Q. 

oi# iay ^ssfss^Ei iiiys^s ^mt[&, ai^a Dioia s^sj Ajsgi a^i^ot 

OIM ^■m CHSSjoi g-S^S^ £!Sa^^?|g(Linear Interpolation), 7l■?i5:a^^7IS(6aussian 
Interpolation), SJU 1' El §71 a (Wiener Filtering), ?JIOIEIE ^El#g 137|g(||iMSA : Weighted 
Multi Slot Average)10| ^Ci. 

itJ, ISSgg?^ (Decision Directed)e OjgoHDl Q-flOIEI S^E Sg^joj g-^g yej- ^ jjy *g 

sag ojgsh^ sas sio-. 

oia- g-^ S57le2^ a^^7|go^l 4=tsw 4: 2iE§ ^ss aoia 4=ij7i2j 
^ss E 5 ofi uEhuiaa. 

a^f^isoB nfsg, mesaii egsj naae oioiEias ' s ^ bod sitn *s2tg oigSKH ^:62h 

017IAi, ^:l:^(complex conjugate)2j 2|D1S, ^^ige^ 3?|g|(inaximal rat io combining)011 Ej. 

012^^1 §EH 7I^(HIA|^ XF>d2J Xiy(DPCH)lHI .^t.^ 11^^51 Ol^^hOI iH^ ^S#'£^[:>.- 0 

^2:1 2^01 g-^Oil Siol-^ -S^g SOILH:?! ^IoHAIS aZ.KInterpolation) 
Oietaot SQ^ SXOgOl °iD. ,; ' ;.:! - 

^••^ 01 iHy (Broadcasting Control Channel ; Om. BCCH El- ^ft!t^)2| iLF^'^iilse ^y\^2.^ Al-g 

wsgxeycoi^K DPCtt 5f§eK)o, QiiQiy ^2Ee xay *§(ni oigt^^sA^i, amis 4^i!:?i2j 
KF^5!2f aioiEi^^ ^ti-Eioi n^m 2^^011 cuek t[%f Jiiy^^oiiAi ais gi^iti^ 

BCCH S! DPCH2J 2| KF^a gag Olgol-OI QflO|E12j xHy# ^StKIF^ ^lOia. 

□ ^aiSM(Descrainbling)em. 0171011 iBysF 4=^ ^M^^EI EFSOil [Q-E 

DPCH2j xBy ^gStS! BCCH2J ffl^ ^SSf^^^EI xHy ^0§hOl &^:?| CilOIEiM s^^w a 

.*> 

(w) («: i) 

017IAI, ^71 DPOej XB^ ^§St^S= ^- g 01 §t^ §3X1© A^mo^Dl, 01 13*1 

, ('«) 

9} BCCH2I e a2.Klnterpolation)0il AFgij-SSA»l, 4=dS aiOIEISj 

E*f, Sh*; il^^KHIAISI ^SO)!^ OS SS2J 2J S71(Finger)0H:F DPCHSj SSM 

oigsm, BCCH2J Eh^s ga^ iiiy ^gon [q-m gi+ifi nasFO) aessjos oigsi-a, s^on ra- 

EF ^►7! DPCH2J ga S BCCH°| gai OlgoF^ 51 OiaOfl. g7|SBy (SCH)°| gaE ^ 

7^5{£S 01 m^- 4= 2iE^ ti-Q. 
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B ^^StHIAI^ DPCH2J DIOlEi xHg ^I^H :?l7;R0ilAl g^EI^ BCCH2J KFg2;i>dHM 

Z^ :?ISS Olg^FOlE £iQ^ 201 B tw^'OICh. 

0\7\M. ami El iHS ^SOU BCOiSI iEF^eiM Olgth^ 01 BCCH°J uh^a Ali:?|^ 

DPCH2I lEf^'a A-||:?iaQ CHAi ^MS- HImOI B^l la^OIQ. ^, BCCH^ 

Hie^ 4/100II1, 011^^ 128kbps DIIOIEISJ g° DPCH21 #sg u|g« 8/1600i:?l tlH^OID. 

m\E\ s^soi ?ixis ulsOl □ mo\mn sq. 

E 6(Hi^ ^hs.piHy^ uEFy! s^s, ^si sht^faym as oiei 7^7a xiyoi astra sehs 
s^^feai AF^as BccH, s^ora^ imim oiig^h^ opch^ ^sacK 

^ mVXm^ xmty (channelization code)^^^ 5EQ11 2J^|| ^^£ID1, S#2J ^^HISM 5 
E(scrainbl ing code)M A|-g*.»-C|-. 

°i-oc A^g7;^4^7|- MOIUS OlEi 7H^ DPCHCDFCHL UPQQ )^ Sl^^^ MOlU-711 acK 

§:?liHy(SCH)S EFS layMSl-g-EI ^Bgg 3E (Scrambling codem Olg^W 3^2] m 

E HEM OlgS^Q. ' -: ;r 

DPCH2J MOIEIM 128kbpsEI- SHI iH^ ^±tm 2\M Q\^^Q\ STg-tlOl M^liiiy (physical channel)2ti 

^smoi 5ia<bps:?i- scm oiim^ ssoiu ^'s^ ssti- ;?^oii ca-s SFt^iiiyej sais 

^ilHIAl 128kbps Ol^^^j DilOIEI^ 16H|e, S ^2 e?XO 01 (transmit power control) 2blMM^0lg 

[IBSOil E 72f &S SQ. : :;h "<: 

E 7 ^ 27l#d S^aKETSI) ^?^Qfl CCi-E S^t^iHy^ ^EUS UEI-a ESOIQ.l . 



Oi:?|A1, BCCH2 oj^(Spreading factor)7|' 2560ID1, OlOil U^Ei ^ lAjSlOii CH§f.tBCCH(l):i 

lOUIMSy- QdsOli DIti- BCCH(Q) lOHl^^ 2pdlM(=10 -fe'^PK^Q. 'Oriie,,; ^ 

Etl" 019} goQii DPCH^ StAf- 014= (Spread ir^ factor):?!- 160IDI, OiQII Ili-Et STEMS' l^:S01!iGH 
^^ OPCH(I) 160HIE2F Q^±0\\ Q\t} OPCH(Q) IBOdlM-^ 320HIM(-160 ^g)7|- SD. 01 160HIS ^- Bhili 
M^.KI'^^, IblM^ IPC, UDiAI IBldlM^I-.DlOIEIOia. - f .- n^,^ 

B g-S0flA13 DPCH^ DilOIEl ^3,m ^ItJ" XHm^SOil DPCH3 Eh^S §a°>-# 0|gu|^ 20|^'0H_IELi 
BCCH2j EmSi SSE gAlOll OlStlCK i-: - - 

01^ BCCH24 DPCHSy- Ey\7[ ?>?JS ^^(HIAI *^4'' OIS^^S S^-£|7| [fflgOIElf. 

E 8 ^ ffl a^^Qii [OS ffl^'a^MM 0|g?^ iHy ^^gm ^S5F7I. ?lt^ M^^gEOlQK. ■ 

E Bg EAIS M^^SEM mn ^S£IS "^^^ Xliy# ^Sol~ g^glOllAI^, E 421 gEH 

2j gu^sjoi KFgaAigoi Qg-^ :?iOiiAi SFU2J 0^ ("''""■" )# KF^a s^°i H- ]y- aioi 

El S^°i H, S QDOIEI S^M ^guhllXF [EH. £!• '''' 2J ^ ^SS^SM OiezJ-Cf. 

^ A. A 

gEFAi, im ccfE ^ ^ss^^s^Ei xB^ ^^m ^mmo\ 2h^s oioiei s^sj t^^mm 

a g-g^ Q^ioiEl S^Oil [H$B ^^t!- Si^:?ie!(interpolation)g Amtm ?tll ilfga i! 

g^xlg OlgSK)l M^^fe Aj-gtJ-Q. 

E§^ E BOliAl ^ 4^ Si^OI B ^^SQil ECFE xB^ g>^Bg 4^tSSF:'l 5^1^11 BCCH2J Eh^»ag OlgSm 

x^ g<3^ss^oi s7i(Finger)(}ii ^:?^^a■. 

^:?^5io^ B(XH^ & ^E^^5i0l 8him(- 4 ^m) axi &£es ^:?fei^ miHEi^s 

S7i(Finger)g- BHIM:?!- EIDI, XB^th 3E(channel izat Ion code)2J SgSj- □ MRom 3 

E 9 ^ S g-S2] XHy *g ^'•^(Hl CD-B H|^(HIE1g(BER) L[EM ESOID. 

E 9011 EAIS d|E{)iIE1S(Bffi) 0|g^2J ^e:?F 30km/sg ILH QggS:?!- UHSI xiyOil DjSlI Ell 
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^EI(Rayleigh) ^iEM HlHuhOI H°J ^^t^ limiQ. 

01 dlMQii^ls ^m\M "Perfect Phase"*^ SH^^^M mm\ °M:M1 7hS*h S^SJ ^iyOlO-. 

ayotfii 2J 'i^ 7011 [Q-Ef DPCH°| Uhg5i5!-£S DPCHSJ CIIOIEiM ^§ 

-Prefect Phase" ^idWI blol «S SCh^ 31S ^ 4s 2iQ. SEtJ- BCCH2J m^SSt^ 

ni]\J DPCH°| DIOIEKLQ B 2/5011 64H|M(= 160*(2/5))S [)PCH2^ BCCH°j EFgSlM 2 

^ Oiet^ 4=tS5H3l. UfflXI 96dlM= DPCH2J ir^^a°^^ OlgSfOl ^§1 4=t«5hS S^OI tffe^ 

BCCH°| Eh^as 3811 ^soj 2/5e ^7J|§h2 Si^ gHS 0PCH2J Em^^ 1/20S ShXIsm Si^H 
BCCHSJ E^g5! S^a DPCH2J DflOIEI S^OI 2*1^ ¥MOI (IIISOII 01 Ull^ ABSg *g2fl 

~. 1 

A * « ' , . - 

OlIJIAiV DPOfel QlOIEId.Q ^fZ.'') g 2/5011 5B&§h^ 64b|E(= 160*(2/5))01l CHS! DPCHfif BCCHSJ EFWaF^ ftj' [X. 
m 2^ Olgtf ^§StS i| 80ICB, LKH73 96H|E0|| [HSI DPCH2I ir^^51E^S Olgtf ^gSJS 50|!ii>*i 

AISJhTa ^St!: B.^^fm mE im ^§ iraOIIAI^ BCCHSJ gSfih DPCH2J gfiM 01© HlgSJJH^aS?/ -? 

^soii MB"^ 22!Xi7Ki!EaacH0t sua, s ^'soiiAis s:'ixii^(scH)Hj gas ih^ ^goii 2^,7^s1S3l=^ "li 

SS^. S ^'SOHAI^ QS SStrtDI SrW§ 2^0)1DS g71(f inger)nia BCCHOil HI*}- ^§ M^Oi i^a-^Slff',! Ai 
9KE|0f Seg, OIOH CHHimO! 3<iMf5 :M^' 4= StS^ S STIdst Fin9er)0fle S^SW mS = Ei S 0 

0I&D1IAJ SStf tim Wi\ S ^►SOII [Q-E XB^ ^g gfaS. 7l7a^0flAI S^Eife BCCH2I mmssMS ? - • 

DPCHa- %m\ aiy :*goii ai^si-hs. cmsh g-g 3h:3h g# 4= sia. .rr hv; sjis 

S «B/.blIilS! Z^E«t^ M2f OI§ShGIE 31013 4id7i:?^ SSl^ S^M SO)^ 4= 2iQ. Hivq 

«l HI, ^St.^ a^^?|ga Olgt-HIF «BS ^A| BCCH2I gSl ^01 OieSF= S ^'S2| iBy ;^g " . If 

a^aoi □ oi^g ?>£CK 

L1I RB. &^«ioixBy2j Bjgae ^?^s^o^ xBy ^gi^oii c&e si-esiio<2j ^q-e §7hj- ai+ifsj §yy 
7[ na so. 

1. S= M'^' QSSKCOM)©!! 2JSB El-^'SiZf mO|E17|- S^-EIOI ©htf XB^m ^SB S^HOfl 0} 

Ek ^71 sftf XBa^oiiAi Ais a^^wioixBy(BccH) s A^gx^^galy(DPCH)°l 2^ Ehga g 
as oimsKn 4:da dioieisj ^^itj- ays ^g5h= 21 ^s^s si^ xfly ^g g-gi. 

g^tr 2. SI 1 t^oii aoiAi, ay *goii^ mssjaf qioiei siftioi s^s 4'iidSM 

□ :i:3gM(Descranbling)tHl, Ol^lOfl xliySf 4=^! ^gS^EI #s El-gOil Al- 

gx^^g^By(tpCH)2J my 4g2t S! &^j;iioisHy(BccH)2j j«y ^gsf^s^Ei sBy sss ^gsicd 
6^71 DioiEie a^i^ 311 ^3 «s sfe iBy ^g gfs . 

S^Sf 3. 391 2 t^OH SiOIAI, 6^71 Ah§7JSlSBy(DPCH)2| iiy ^gSf^S^ ^^ 

" («•• 1) . ('«) 

m oigti A^go^D^. oi ssasF g^#sioixay(BccH)2j ay ^gsr ma 

ZH(lnterpolation)OB Al-Mt^og^l, 4^^!! QIOIEiSJ ^51 *ltJ- ay *g# 4=i!!SI-7B El= 21 ^3 
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2,^ tXi^ Ht-^ , 

^=?tt 4. HI 1 %m SiOiAI. 1^^:?! Xil^6^DflAiej xay ^gs, ggo| g:?^(Finger)□^ 
i^E HQ^I-Ot {[fitH^og Olgm^ 2# ^S^S xHy . 

lih^Sl ga i! l>^^?;ilOixH^(BCCH)°J EF^'^i gMM OlSSfe 3 OlSIOiL (SCH)2| gSE 

^2.^ Giew 4= si^ ^g^s oh^ xH^ ^g s-a. 



J_l- 
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